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Measurement Converter Table

Length
feet x 0.305 = meters
miles x 1.6 = kilometers

Volume
cubic feet x 0.03 = cubic meters
gallons x 3.8 = liters

Area
square miles x 2.6 = square kilometers

Mass
pounds x 0.45 = kilograms

Length
meter x 3.28 = feet
kilometers x 0.6 = miles

Volume
cubic meters x 35.3 = cubic feet
liters x 0.26 = gallons

Area
square kilometers x 0.4 = square miles

Mass
kilograms x 2.2 = pounds



Environment Canada

Rob Read, Water Resources Project
Coordinator

Environment Canada

Water Issues Division
Meteorological Services of Canada - Ontario
Region

Environment Canada

867 Lakeshore Road

Burlington, ON L7R 4A6

Phone: (905) 336-4949
rob.read@ec.gc.ca

Michigan Department of
Environmental Quality

Keith G. Harrison, Director

Michigan Department of Environmental
Quality

Office of Special Environmental Projects
P.O. Box 30680

Lansing Michigan 48909-8180

Phone: (517) 335-3666
mesb@state.mi.us

Michigan Natural Features Inventory
Dennis Albert, Ecology Program Leader
Michigan Natural Features Inventory
Stevens T. Mason Building

P.O. Box 30444

Lansing, Michigan 48909

Phone: (517) 335-4580
albertd@msue.msu.edu

Minnesota Department of Natural
Resources

Bonita Eliason, Supervisor

Minnesota Department of Natural
Resources

Natural Heritage and Non-game Research
Program

bonita.eliason@dnr.state.mn.us

Minnesota Department of Natural
Resources

Sarah Hoffmann, GIS Specialist
Minnesota Department of Natural
Resources

Natural Heritage and Non-game Research
Program
sarah.hoffmann@dnr.state.mn.us

National Park Service

Jean Battle, Chief of Natural Resources
Management

National Park Service

Isle Royale National Park
jean_battle@nps.gov

Bill Route, Great Lakes 1&M Coordinator
National Park Service

Omaha, Nebraska

Bill_Route@nps.gov

NatureServe

Pat Comer, Chief Ecologist
NatureServe

Phone: (303) 541-0352
pat_comer@natureserve.org




New York State Department of
Environmental Conservation
David VanLuven, Program Director
New York State Department of
Environmental Conservation

New York Natural Heritage Program
625 Broadway, 5 Floor

Albany, New York 12233-4757
Phone: (518) 402-8935
devanluv@gw.dec.state.ny.us

Ohio Department of Natural
Resources

Jonathan Fuller, Nearshore habitat
dynamics

Ohio Department of Natural Resources
Ohio Geologial Survey
jonathan.fuller@dnr.state.oh.us

Ohio Department of Natural
Resources

Connie Livchak, Lake Erie Geology Group
Ohio Department of Natural Resources
1930 Belcher Drive

Columbus, Ohio 43224-1387

Phone: (419)-626-4296
connie.livchak@dnr.state.oh.us

Ontario Ministry of Natural
Resources

Wasyl D. Bakowsky , Community Ecologist
Ontario Ministry of Natural Resources
Natural Heritage Information Center
Phone: (705) 755-2162
wasyl.bakowsky@mnr.gov.on.ca

Ontario Ministry of Natural
Resources

Brian Potter, Aquatic Ecologist — Wetlands
Ontario Ministry of Natural Resources
300 Water Street, 5" Floor, South Tower
Peterborough, ON K9J 8M5

Phone: (705) 755-1917
brian.potter@mnr.gov.on.ca

Ontario Ministry of Natural
Resources

Bev Ritshie, Fisheries Ecologist
Ontario Ministry of Natural Resources
Natural Heritage Information Center
Phone: (705) 755-2162
bev.ritchie@mnr.gov.on.ca

Ontario Ministry of Natural
Resources

Kevin Watson, Geomatic Analytical
Technician

Ontario Ministry of Natural Resources
Provincial Geomatic Service Centre
Robinson Pl South Tower

5t Floor S

300 Water St.

P.O. Box 7000

Peterborough, Ontario K9J 8M5
Phone: (705) 755-5023
kevin.watson@mnr.gov.on.ca

Ontario Ministry of Natural
Resources

Gord Wichert, Aquatic Ecologist
Ontario Ministry of Natural Resources
Natural Heritage Information Center
Phone: (705) 755-2162
gordon.wichert@mnr.gov.on.ca

U. S. Fish & Wildlife Service

Rich Greenwood, Team-Leader

U. S. Fish & Wildlife Service — Great Lakes
Big Rivers (Region 3)

Chicago, IL

Great Lakes Basin Ecosystem Team

U.S. FWS Liaison to U.S. EPA Great Lakes
National Program Office
rich_greenwood@fws.gov

U.S. Geological Survey, Biological
Resource Discipline

Bruce Peterjohn, Ecologist

U.S. Geological Survey, Biological Resource
Discipline

Patuxent Wildlife Center

Laurel, MD

bruce_peterjohn@usgs.gov

U.S. Geological Survey, Great Lakes
Science Center

Sott Nelson

U.S. Geological Survey, G reat Lakes Science
Center

Phone: (734) 214-7243
scott_nelson@usgs.gov




U.S. Geological Survey —

Upper Midwest Environmental Sciences Center

Barry Johnson, Aquatic Ecologist
U.S. Geological Survey —

Upper Midwest Environmental Sciences Center

2630 Fanta Reed Road

La Crosse, Wisconsin 54603
Phone: (608) 783-6451
barry_johnson@usgs.gov

Illinois State Geological Survey
Richard Berg, Director

Illinois State Geological Survey
Geologic Mapping Program

615 East Peabody Drive

Champaign, Illinois 61820

Phone: (217) 244-2776
berg@isgs.uiuc.edu

Indiana Geological Survey
Steve Brown, Glacial Geologist
Indiana Geological Survey

Indiana University

611 North Walnut Grove
Bloomington, Indiana 47405-2208
Phone: (219) 980-6983
steebrow@indiana.edu

Indiana Geological Survey

Todd Thompson, Sedimentary Geologist
Indiana Geological Survey

Indiana University

611 North Walnut Grove

Bloomington, IN 47405-2208

(812) 855-4400

tthomps@indiana.edu

Michigan Department of
Environmental Quality

Harold Fitch, Chief

Michigan Department of Env. Quality
Geological and Land Management Division
P.O. Box 30458

Lansing, M1 48909

Phone: (517) 241-1515
fitthh@michigan.gov

Minnesota Geological Survey
Harvey Thorleifson, Director
Minnesota Geological Survey
2642 University Ave.

St. Paul, Minnesota 55114-1057
Phone: (612) 627-4780 ext. 224
thorleif@umn.edu

Natural Resources Conservation
Service, lllinois

Robert McLeese, State Soil Scientist
Natural Resources Conservation Service,
llinois

2118 W. Park Court

Champaign, Illinois 61821

Phone: (217) 353-6643
bob.mcleese@il.usda.gov

Natural Resources Conservation
Service, Indiana

Travis Neely, State Soil Scientist

Natural Resources Conservation Service,
Indiana

6013 Lakeside Boulevard

Indianapolis, Indiana 46278

Phone: (317) 290-3200 x. 380
travis.neely@in.usda.gov

Natural Resources Conservation
Service, Michigan

Bill Frederick, State Soil Scientist
Natural Resources Conservation Service,
Michigan

3001 Coolidge Road, Suite 250

East Lansing, Michigan 48823

Phone: (517) 324-5233
Bill.Frederick@mi.usda.gov




Natural Resources Conservation
Service, Minnesota
Joe McCloskey, State Soil Scientist

Natural Resources Conservation Service,

Minnesota

375 Jackson Street, Suite 600
Saint Paul, Minnesota 55101
Phone: (651) 602-7861
joe.mccloskey@mn.usda.gov

Natural Resources Conservation
Service, New York
Steven Indrick, State Soil Scientist

Natural Resources Conservation Service,

New York

441 S. Salina Street, Suite 354
Syracuse, New York 13202
Phone: (315) 477-6521
steven.indrick@ny.usda.gov

Natural Resources Conservation
Service, Ohio
Jon Gerken, State Soil Scientist

Natural Resources Conservation Service,

Ohio

200 North High Street, Room 522
Columbus, Ohio 43215

Phone: (614) 255-2484
jon.gerken@oh.usda.gov

Natural Resources Conservation
Service, Pennsylvania
Edgar White, State Soil Scientist

Natural Resources Conservation Service,

Pennsylvania

One Credit Union Place, Suite 340
Harrisburg, Pennsylvania 17110
Phone: (717) 237-2207
ed.white@pa.usda.gov

Natural Resources Conservation
Service, Wisconsin
Jon Hempel, State Soil Scientist

Natural Resources Conservation Service,

Wisconsin

8030 Excelsior Drive
Madison, Wisconsin 53717
Phone: (608) 662-4422 x. 275
jon.hempel@wi.usda.gov

New York State Geological Survey
Bill Kelly, Associate Director

New York State Geological Survey

3140 Cultural Education Center
Albany, New York 12230

Phone: (518) 474-7559
wkelly@mail.nysed.gov

Ohio Department of Natural
Resources

Thomas Berg, State Geologist

Ohio Department of Natural Resources
Division of Geological Survey

4383 Fountain Square Dr.

Columbus, Ohio 43224-1362

Phone: (614) 265-6988
thomas.berg@dnr.state.oh.us

Ohio Department of Natural
Resources

Nate Fuller, Geologist

Ohio Department of Natural Resources
Division of Geological Survey

Lake Erie Geology Group

1634 Sycamore Line

Sandusky, Ohio 44870

Phone: (419) 626-4296
Jonathan.Fuller@dnr.state.oh.us

Ohio Department of Natural
Resources

Mike Hallfrisch

Ohio Department of Natural Resources
Division of Water

Water Resources Section

1939 Fountain Square

Columbus, Ohio 43224

Phone: (614) 265-6745
mike.hallfrisch@dnr.state.oh.us

Ohio Department of Natural
Resources

Dennis Hull, Assistant State Geologist
Ohio Department of Natural Resources
Division of Geological Survey

4383 Fountain Square Drive
Columbus, Ohio 43224

Phone: (614) 265-6596
dennis.hull@dnr.state.oh.us




Ohio Department of Natural
Resources

Wayne Jones

Ohio Department of Natural Resources
Division of Water

Mapping and Resources Characterization
1939 Fountain Sq. Dr., Building E-1
Columbus, Ohio 43224

Phone: (614) 265-1075
wayne.jones@dnr.state.oh.us

Ohio Department of Natural
Resources

Steve Miller, Soil Survey Assistant

Ohio Department of Natural Resources
Division of Soil and Water Conservation
4383 Fountain Sq. Dr., Building B-3
Columbus, Ohio 43224

Phone: (614) 265-6932
steven.miller@dnr.state.oh.us

Pennsylvania Geological Survey
Helen Delano

Pennsylvania Geological Survey

3240 Schoolhouse Road

Middletown, Pennsylvania 17057-3534
Phone: (717) 702-2031
hdelano@state.pa.us

U.S. Geological Survey, Michigan
Steve Aichele, Geographer

U.S. Geological Survey, Michigan
Water Resources Division

6520 Mercantile Way, Suite 5
Lansing, Michigan 48911-5991

Phone: (517) 887-8918
saichele@usgs.gov

Steve Blumer, Chief, Network Operations
U.S. Geological Survey, Michigan

Water Resources Division

6520 Mercantile Way, Suite 5

Lansing, Michigan 48911-5991

Phone: (517) 887-8922
spblumer@usgs.gov

Norman Grannemann, Hydrologist
U.S. Geological Survey, Michigan
Water Resources Division

6520 Mercantile Way, Suite 5
Lansing, Michigan 48911-5991

Phone: (517) 887-8936
nggranne@usgs.gov

Jim Nicholas, District Chief

U.S. Geological Survey, Michigan
Water Resources Division

6520 Mercantile Way, Suite 5
Lansing, Michigan 48911-5991
Phone: (517) 887-8906
jrnichol@usgs.gov

Howard Reeves, Hydrologist
U.S. Geological Survey, Michigan
Water Resources Division

6520 Mercantile Way, Suite 5
Lansing, Michigan 48911-5991
Phone: (517) 887-8914
hwreeves@usgs.gov

Steve Rheaume, Chief, Hydrologic Studies
U.S. Geological Survey, Michigan

Water Resources Division

6520 Mercantile Way, Suite 5

Lansing, Michigan 48911-5991

Phone: (517) 887-8905
srheaume@usgs.gov

Jeff Frey, Supv. Hydrologist

U.S. Geological Survey, Indiana
Water Resources Division

5957 Lakeside Blvd.

Indianapolis, Indiana 46278-1996
Phone: (317) 290-3333 x.151
jwfrey@usgs.gov

Wisconsin Geological and Natural
History Survey

James Robertson, Director and State
Geologist

Wisconsin Geological and Natural History
Survey

3817 Mineral Point Road

Madison, Wisconsin 53705

Phone: (608) 263-7384
jmroberl@facstaff.wisc.edu




NOAA/National Ocean Service
David Conner

1216 Kinnear Road

Columbus, Ohio 43212

Phone: (614) 292-1619
dave.conner@noaa.gov

CANADA:

Agriculture and Agri-Food Canada
David Kroetsch, Ontario Soils Data
Specialist

Agriculture and Agri-Food Canada
K.W. Neatby Building

Floor 1, Room 1135

960 Carling Ave.

Ottawa, Ontario K1A 0OC6

Phone: (613) 759-1892
kroetschd@agr.gc.ca

Natural Resources Canada
David Sharpe

Natural Resources Canada
Geological Survey of Canada
601 Booth St.

Ottawa, Ontario K1A OES8
Phone: (613) 992-3059
dsharpe@nrcan.gc.ca

Ontario Ministry of Agriculture and
Food

Dave Bray, Lead Geographic Information
Analyst

Ontario Ministry of Agriculture and Food
Agricultural Land Use

1 Stone RA W

Guelph, Ontario N1G 4Y2
Phone: (519) 826-3503
dave.bray@omaf.gov.on.ca

Ontario Ministry of Environment
Vasily Rogojin

Ontario Ministry of Environment
Vasily.Rogojin@ene.gov.on.ca

Ontario Ministry of Northern
Development and Mines

John Dodge, Geological Assistant
Ontario Ministry of Northern Development
and Mines

Ontario Geological Survey

Willet Green Miller Center, Level B7
933 Ramsey Lake Road

Sudbury, Ontario P3E 6B5

Phone: (705) 670-5743
john.dodge@ndm.gov.on.ca

Ontario Ministry of Northern
Development and Mines

Ross Kelly, Manager, Geochemistry and
Mapping

Ontario Geological Survey

Ontario Ministry of Northern Development
and Mines

Willet Green Miller Center, Level B7
933 Ramsey Lake Road

Sudbury, Ontario P3E 6B5

Phone: (705) 670-5908
ross.kelly@ndm.gov.on.ca




Minnesota Department of Natural Resources
Glenn Raddle, Wetlands GIS Manager

Minnesota Department of Natural Resources

500 Lafayette Road

St. Paul, Minnesota 55155-4040

Phone: (651) 297-4950
glenn.radde@dnr.state.mn.us

Michigan Department of Natural Resources
Everett Root, Information Technology

Michigan Department of Natural Resources
Phone: (517) 335-7180

RootE@michigan.gov

Natural Resource Conservation Service
Brian Huberty, Remote Sensing and GIS
Natural Resource Conservation Service

2820 Walton Commons West, Suite 123
World Dairy Center

Madison, W1 53718-6797

Phone: (608) 224-3014
brian.huberty@mw.nrcs.usda.gov

New York State Department of State
Jeff Herter

New York State Department of State

41 State Street

Albany, New York 12231-0001

Phone: (518) 486-7942
jherter@dos.state.ny.us

NOAA Coastal Services Center
Mark Finkbeiner

NOAA Coastal Services Center

Coastal Change Analysis Program

2234 South Hobson Avenue
Charleston, South Carolina 29405-2413
Phone: (843) 740-1264
Mark.Finkbeiner@noaa.gov

NOAA Coastal Services Center
Mike Villarreal

NOAA Coastal Services Center
Coastal Change Analysis Program




2234 South Hobson Avenue
Charleston, South Carolina 29405-2413
Phone: (843) 740-117

Ontario Ministry of Natural Resources
Mike Robertson, Policy Analyst

Ontario Ministry of Natural Resources

Land Information Ontario

300 Water St.

Peterborough, Ontario K9J 8M5

Phone: (705) 755-1280
mike.robertson@mnr.gov.on.ca

Wisconsin State Cartographer’s Office
Bob Gurda, Assistant State Cartographer
Wisconsin State Cartographer’s Office

160 Science Hall

550 N. Park Street

Madison, Wisconsin 53706-1491

Phone: (608) 262-6850
rfgurda@facstaff.wisc.edu




Reviewers of the Surface Hydrology Information Inventory

Appendix L: Project Background L-9
PL106-53, WRDA-1999, Section 455(b) Great Lakes Biohydrological Information



Meteorological Service of Canada - Environment Canada
Barry Smith, Network Support and Liaison Officer
Meteorological Service of Canada - Environment Canada

Water Survey Division

867 Lakeshore Road

Burlington Ontario L7R 4A6

Phone: (905) 336-6022

b.smith@ec.gc.ca

U.S. Geological Survey, Indiana District
James Stewart, Supervisory Hydrologist

U.S. Geological Survey, Indiana District
Water Resources Division

5957 Lakeside Blvd.

Indianapolis, Indiana 46278-1996

Phone: (317) 290-333 ext. 175
jstewart@usgs.gov

U.S. Geological Survey, Michigan District
Steve Blumer, Chief, Network Operations

U.S. Geological Survey, Michigan District
Water Resources Division

6520 Mercantile Way, Suite 5

Lansing, Michigan 48911-5991

Phone: (517) 887-8922

spblumer@usgs.gov

U.S. Geological Survey, Minnesota District
James Fallon, Chief, Hydrologic Networks and Data
U.S. Geological Survey, Minnesota District

2280 Woodale Drive

Mounds View, Minnesota 55112

Phone: (763) 783-3255

jfallon@usgs.gov




U.S. Geological Survey, Minnesota District
Jeffrey D. Stoner, District Chief

U.S. Geological Survey, Minnesota District

2280 Woodale Dr.

Mounds View, Minnesota 55112

Phone: (763) 783-3106

stoner@usgs.gov

U.S. Geological Survey, New York District
John Horlein,

U.S. Geological Survey, New York District
Water Resources Division

30 Brown Road

Ithaca, NY 14850

Phone: (607)-266-0217 ext. 3021
jfhornle@usgs.gov

Gary Firda, Hydrologist

U.S. Geological Survey, New York District
Water Resources Division

425 Jordan Road

Troy, New York 12180

Phone: (518) 285-5671

gfirda@usgs.gov

U.S. Geological Survey, Ohio District
Harold L Shindel,

Supervisor, Hydrologic Section Chief

U.S. Geological Survey, Ohio District
6480 Doubletree Avenue

Columbus, Ohio 43229-1111

Phone: (614) 430-7728
hshindel@usgs.gov

U.S. Geological Survey, Wisconsin District
Herbert Garn, Chief Supervisory Hydrologist
U.S. Geological Survey, Wisconsin District
Water Resources Division

8505 Research Way

Middleton, WI 53562

Phone: (608) 821-3828

hsgarn@usgs.gov




Illinois Department of Natural
Resources

Jim Casey, Civil Engineer

Illinois Department of Natural Resources
Office of Water Resources

100 W. Randolph St., Suite 5-500A
Chicago, Illinois 60601

Phone: (312) 793-3123
jcasey@dnrmail.state.il.us

Indiana Department of Natural
Resources
Ralph Spaeth

Indiana Department of Natural Resources

Division of Water

402 W. Washington

Room 264 -W

Indianapolis, Indiana 46241
Phone: (317) 234-1101
rspaeth@dnr.state.in.us

Michigan Department of
Environmental Quality

Ron Van Til, Water Use Analyst
Michigan Department of Environmental
Quality

Water Use Reporting Program
Groundwater Supply Section
P.O. Box 30630

3423 N. Martin L. King Jr. Blvd.
Lansing, Michigan 48909-8130
Phone: (517) 241-1414
vantilr@state.mi.us

Minnesota Department of Natural
Resources

Sean Hunt, Hydrologist
Minnesota Department of Natural
Resources

Division of Waters

500 Lafayette Rd.

Third Floor

St. Paul, Minnesota 55155-4032
Phone: (651) 296-0509
sean.hunt@dnr.state.mn.us

New York State Department of
Environmental Conservation
Michael Holt, Environmental Engineer ||
New York State Department of
Environmental Conservation

Bureau of Water Permits

625 Broadway

Albany, New York 12233-3505

Phone: (518) 402-8099
mdholt@gw.dec.state.ny.us

Ohio Department of Natural
Resources

Leonard Black

Ohio Department of Natural Resources
Division of Water

Bldg. E-3

1939 Fountain Square

Columbus, Ohio 43224

Phone: (614) 265-6758
leonard.black@dnr.state.oh.us

Ontario Ministry of Natural
Resources

Scott Christilaw, Project Manager
Ontario Ministry of Natu ral Resources
Water Resources Information Project
P.O. Box 7000

300 Water St.

Peterborough, Ontario K9J 8M5
Phone: (705) 755-1870
scott.christilaw@mnr.gov.on.ca

Pennsylvania Department of
Environmental Protection

Tom Denslinger, Chief

Pennsylvania Departm ent of Environmental
Protection

Resource Management Section
Bureau of Watershed Conservation
P.O. Box 8555

Harrisburg, Pennsylvania 17105-8555
Phone: (717) 772-5679
tdenslinge@state.pa.us




Québec Ministere de I'environnement
Mme Lucie Bouchard

Québec Ministere de I'environnement
Direction des politiques du secteur municipal
675 Boulevard René-Lévesque Est
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U.S. Geological Survey
Deborah Lumia, Hydrologist
Water Resources Division
425 Jordan Rd.

Troy, NY 12180

Phone: (518) 285-5668
dlumia@usgs.gov

Wisconsin Department of Natural Resources

Linda Talbot, Great Lakes Coordinator
Wisconsin Department of Natural Resources
Bureau of Watershed Management
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AHPS — Advance Hydrologic Prediction System

ARA — Agroecological Resource Area

ASOS — Automated Surface Observing System

AWS — Air Weather Service

AWUDS — Aggregate Water-Use Data System
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1JC — International Joint Commission

ILGIC — Illinois Geographic Information Council

INGISI — Indiana GIS Initiative

LIO — Land Information Ontario

LMIC — Land Management Information Center

LOSL — Lake Ontario-St. Lawrence River Study

LPDB — Land Potential Data Base

LRS — Land Remote Sensing

MCGI — Michigan Center for Geographic Information
MGF — Michigan Geographic Framework

MGFN — Michigan Geographic Framework Network
MNFI — Michigan Natural Features Inventory

MOE — Ministry of Environment

MRCC — Midwestern Regional Climate Center

MSC — Meteorological Service of Canada

MUD — Environment Canada’s Municipal Water Use Database
NAICS — North American Industry Classification System
NASA — National Aeronautics and Space Administration
NASIS — National Soil Information System

NAWOQA — National Water Quality Assessment Program
NCDC — National Climatic Data Center

NCGC — National Cartography and Geospatial Center
NCGMP — National Cooperative Geologic Mapping Program
NCSS — National Cooperative Soil Survey

NEXRAD — Next Generation Weather Radar System
NLCD — National Land Cover Dataset

NPS — National Park Services

NOAA — National Oceanic Atmospheric Administration
NOEGTS — Northern Ontario Engineering Geology Terrain Studies
NDBC — National Data Buoy Center

NIST — National Institute of Standards and Techology
NRCC — Northeastern Regional Climate Center

NRCS — Natural Resources Conservation Service

NRI — National Resource Inventory

NSDB — National Soil Database

NSDI — National Spatial Data Infrastructure

NSFIC — National States Geographic Information Council
NSIP — National Streamflow Information Program

NWIS — National Water Information System

NWRI — National Water Research Institute

NWS — National Weather Service

NWUIP — National Water-Use Information Program
NWUDS — National Water-Use Data System

OGDE — Ontario Geospatial Data Exchange

OGRIP — Ohio Geographically Referenced Information Program
OGS —Ontario Geological Survey

OHRSC — Operational Hydrologic Remote Sensing Center
OLID — Ontario Land Information Directory

OLIW —Ontario Land Information Warehouse

OMAF — Ontario Ministry of Agriculture and Food

OMB — Office of Management and Budget




OMNR — Ontario Ministry of Natural Resources

OSW — Other Surface Water

PAGIC — Pennsylvania Geospatial Information Council

PASDA — Pennsylvania Spatial Data Access

PCS — Permit Compliance System

RASA — Regional Aquifer-System Analysis

RD — Rural Development

RSA — Remote Sensing Analysis

SCAN — Soil Climate Analysis Network

SDWIS — Safe Drinking Water Information System

SIC — U.S. Standard Industrial Classification

SLC — Soil Landscapes of Canada

SOLEC — State of Lakes Ecosystem Conference

SSURGO — Soil Survey Geographic database

STATSGO — State Soil Geographic database

TMDL — total maximum daily load

USAD — U.S. Department of Agriculture

USCG — U.S. Coast Guard

USEPA — U.S. Environmental Protection Agency

USFWS — U.S. Fish and Wildlife Service

USGS — U.S. Geological Survey

WAM — Wave Prediction Model

WIS — Wave Information Studies

WISCLAND — Wisconsin Initiative for Statewide Cooperation for Land Cover Analysis and Data
WLIB — Wisconsin Land Information Board

WLIP — Wisconsin Land Information Program

WRMC — Water Resources Management Committee

WRMDSS — Water Resources Management Decision Support System
WSR-88 Radar — Weather Surveillance Radar-1988 Doppler Network




Category 1: Basic Information on Water Withdrawal

The first category of questions covers basic information on the water withdrawal, such as the
characteristics of the source and return water bodies, the proposed use of the water, and information
related to the structure and operation. These questions also address alternatives to the proposed
withdrawal, and the associated impacts.
1. Whereis the proposed water withdrawal?
If water withdrawal is from a Great Lake, St. Lawrence River, or Connecting Channel:
What is the specific location and depth of withdrawal?
What are the relevant hydrology, geometry, hydrodynamics, and water quality in the vicinity of the
withdrawal?
If water withdrawal is from a river:
Where is it located on the river?
What are the statistics on flow regime (average flow, 7Q10, 100 year flow)?

What are the key characteristics of the river and watershed? Characterize sub-watersheds by
land use types.
If water withdrawal is from an inland lake:

What are the inflows and outflows?

What is the lake geometry?

What is range of water levels?

What is hydraulic retention time?
If water withdrawal is from a groundwater source:

What is the elevation of the water table?

What is the size of the aquifer?

What is the general characterization of the aquifer?

What is the estimated sustained yield of the aquifer?

- How does this aquifer relate to the surface waters of the Great Lakes basin?

2. What is the existing quality of the source water and sediments?

Temperature . Nitrates

Dissolved oxygen - Buffering capacity

BOD - Salinity

Total dissolved solids - Sulfur

Pathogens - Water conductivity
Dissolved organic carbon - Persistent Toxic Substances

3. Describe the current assimilative capacity of the source and return water.
4. Describe the key habitat characteristics for habitats associated with the source or receiving
water (i.e., quality, access, resilience)
Are there endangered or threatened species or fragile habitats associated with the source water?
If so, list and describe.

Does the area of influence contain a significant amount of seasonal/semipermanent wetlands,
bogs or fens that are directly linked to the water table? If so, describe.

5. What components of the system are most sensitive to withdrawals? Which of these will most
likely improve?
6. What are the existing uses (e.g., drinking water), of the source water body?
7. Isthere a watershed management plan or objective for the area where the withdrawal is
proposed to be made? For the source water? If so, is proposal consistent with the plan?
What are the existing water quality standards for the source water? For the return water?
8. What is the proposed use of the withdrawn water?




Category 1: Basic Information on Water Withdrawal

What are the water use processes?
Will its water quality be altered by this use? If so, explain.
Will the use be consumptive? If yes, what fraction of withdrawn water is consumed?
What is the potential for future changes in the proposed use?
9. What is the proposed rate of withdrawal?
Will there be seasonal or diurnal variations in withdrawal rate? If so, describe.
What is the anticipated duration of this withdrawal? Will the diversion be essentially irreversible?
Is an increase in water withdrawal anticipated in the future?
10. Where is the unconsumed water proposed to be returned?
Will the water be impounded before being returned? If so, describe.
Will it be treated before it is returned? If so, describe treatment.
If in same water body, where is return located with respect to withdrawal?
If different water body, what is the location of the water return?
What is the quality of the receiving water for the return?

Are there endangered or threatened species or fragile habitats associated with the receiving
water? If so, describe.
- What are the existing uses of the receiving water for the return?
11. What will be the physical structure and operation of the proposed water withdrawal and
return? Describe the intake structure and operational plan in detalil.
Will there be any physical, chemical, or biological impacts due to the withdrawal operation?
Describe in detail and include entrainment or impingement effects.
12. Are other options to this proposed withdrawal available? Can the location of the proposed
withdrawal be changed to minimize the impact? If so, describe the impacts that are associated
with these alternatives.

Category 2: Water Quantity

Questions in this category relate to flows, water levels, groundwater yields, and other information about

water quantity in the source and the receiving water.

1. Forthe source water, receiving water for returns, and any other impacted waterbodies
(including bypassed reaches, downstream waterbodies and impacted wetlands), does the
withdrawal affect: If yes to any of the questions, describe the impacts.

Baseflow? - High water mark? Stream status (permanent
Range and timing of water levels or water or intermittent)?

table elevation fluctuations (including - Index?

seasonal ranges or fluctuations)? . Recession (rate of recharge?

Flows and flow variability?
2. How large isthe proposed water withdrawal in the context of total system flows in the source
water and the receiving water?
3. If there are impoundments, will there be a reduction in peak flows?
Will there be a loss in variation of water levels? If yes, describe the impacts.
4, For groundwater withdrawals:
How important is groundwater seepage in the overall water budget and water characteristics of
hydrologically-connected surface waterbodies (e.g., baseflows, water temperature)?
Will there be a reduction in the amount of groundwater exchange with the river? Or timing of?
Explain.
Will there be an effect on any drinking water wells? If yes, explain.




Category 3: Sediment Dynamics and Characteristics

Questions in Category 3 relate to potential changes in sediment suspension and distribution, or sediment
characteristics as a result of the water withdrawal.

1. Will there be a change in sediment suspension and distribution (i.e., erosion,
accretion/deposition, turbidity) in the source water or the return water?

What is the anticipated magnitude and extent of this impact?

Will this alter the shoreline geomorphic features or the location and area of shallow water zones?
In what way?

Will this change result in the need for increased dredging? Explain.
If there are impoundments, will there be a reduction in total sediment delivery? Explain.
Will there be significant effects on dynamic beach/coastal processes? Explain.
2. Will the water withdrawal affect wave energy dynamics? If yes, describe the effects.
3. Will there be a change in sediment characteristics in the source water or the return water?
Will there be an increased sediment contamination by persistent toxic substances?
Will there be a change in the properties of suspended or bedded sediments?
Will there be an alteration of the organic carbon content of sediments?
Will there be an increased sediment oxygen demand?

Category 4: Water Quality

The following questions relate to the quality of the source and receiving water, including any potential
impacts related to invasive species.

1. How will the withdrawal alter the water quality of the source water and the return water?
Address changes in:

Temperature - Nitrates

Dissolved oxygen - Buffering capacity

BOD - Salinity

Total dissolved solids - Sulfur

Pathogens - Water conductivity
Dissolved organic carbon - Persistent Toxic Substances
Nutrients

2. Arethereinvasive species in the source water or return water? Please list.
How are invasive species in the source water affected (negative and positive impacts)?

What pathways, if any, will be created by the withdrawal/diversion that would allow invasive
species to spread?

3. Will the water use (e.g., irrigation) lead to degradation of unrelated water supplies (e.g.,
groundwater)? Explain.
4. Will there be alteration of the thermal profile in the source or receiving water? Explain.

If there are impoundments, will there be an increase in water temperature? Explain.

Category 5. Ecological Impacts

Questions in Category 5 relate to potential impacts on habitats, structure and function of the ecosystem,
and any ecological benefits that may occur as a result of the proposed activity.

1. For the source and return systems, will the changes in water quantity, sediment dynamics,
and/or water quality:

affect aquatic or terrestrial habitats?
Will there be habitat loss or gain?
Which species habitats are impacted (fish, benthos, birds, amphibians, reptiles, mammals,
invertebrates)? Will any sensitive species such as piping plover be impacted?
What are the habitat attributes that are impacted? For example, for migratory species, will access




Category 5. Ecological Impacts

or connectivity be affected? Will resiliency of the habitat be affected?
affect production or diversity of flora (including phytoplankton, periphyton, and macrophytes)?
cause acute or chronic toxicity to any species?
affect population levels or growth rates of any species in impacted system?
affect hyperheic zone and subsequently affect surface aquatic systems?
have an ecological impact on assemblages of endangered/threatened species?

Describe any changes in detail. Include consideration of any seasonal pattern of withdrawals, and the
related effects on impacted species (e.g., access to fish spawning areas in the spring).

2. For the source and return systems, will the changes in water quantity, sediment dynamics,
and/or water quality:
affect predator-prey relationships or food web structure and/or function in the impacted system?
If yes, which species are impacted?
If yes, how will the whole community structure and function be impacted?
cause a change in the energy flow or nutrient cycling through the ecosystem?
cause an increased bioaccumulation of contaminants in the food web? Lead to human health impacts
through increased contaminant levels in fish or other pathways?
Describe any changes in detail
3. What ecological benefits, if any, will accrue from the proposed water withdrawal or diversion?
4. Will the withdrawal change the amount or the functioning of riparian land? Describe any
changes.

Category 6: Cumulative Impacts

The questions in Category 6 address the potential for cumulative impacts as a result of the proposed use

and other existing and future uses of the water. Questions also address whether there are any features

(such as land use) that may alter the impact of the proposed activity.

1. From alake-wide, river, connecting channel, and/or system-wide basis, how will this
withdrawal (and return flow if applicable) affect:

water levels and flows?
water quality and ecological health of the source water?
water quality and ecological health of the receiving water for the return?

2. Will this withdrawal (and return flow if applicable), when combined with ongoing and
anticipated future withdrawals, cause a deviation from the hydrology/hydraulics of the system
that is required to maintain the health and integrity of the ecosystem? In what way?

3. Will changes in the hydrology/hydraulics of the Great Lakes-St. Lawrence system that may
result from global climate changes alter the impact of the water withdrawal? In what way?

4. Can further impacts be anticipated in the long-term on such things as land-use or population,
as aresult of the project?

5. Arethere any existing or potential features that would alter the impact of the water withdrawal

(channel/lake structures, channel lake substrate, existing land use, water control structures,
conservation)? If so, describe.




The following table presents the federal and regional agencies in the Great Lakes-St. Lawrence
River region involved in the science, management and/or policy of the chemical, biological, or
phyS|caI nature of Great Lakes issues. The federal agencies listed include:

U.S. Geological Survey

National Park Service

U.S. Fish and Wildlife Service

National Oceanic Atmospheric Administration

U. S. Forest Service

National Resources Conservation Service

U.S. Army Corps of Engineers

U.S. Coast Guard

U.S. Environmental Protection Agency

National Aeronautics and Space Administration

The regional or multi-agency organizations include:
- NatureServe
National Biological Information Infrastructure
National Snow and Ice Data Center
National Ice Center
Great Lakes Fisheries Commission




